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(54) LASER BEAM TRANSMITTING COLORED THERMOPLASTIC RESIN COMPOSITION AND LASER 
WELDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition capable of 
conducting laser welding in such a state that a difference of color 
tones of a colored thermoplastic synthetic resin member is not 
caused in a heat treatment process which is a preliminarily stage 
for the laser welding of the resin member, nor sublimation of 
dyestuffs is substantially caused. 

SOLUTION: This laser beam transmitting colored thermoplastic 
resin composition contains a disazo salt forming dye which is 
composed of an anionic component obtained from a disazo acid 
dye of formula (1) [E is a group expressed by formula (2) (R3 and 
R4 are each H, an alkyl group or a sulfonic acid group), formula (3) 
(R5 and R6 are each H or a sulfonic acid group) or formula (4) (R15 
is a sulfonic acid groupX and R1 and R2 are each an aryl which 
may be substituted or a pyrazolone which may be substituted, 
provided that any one, two or more of E, R1 and R2 have a sulfonic 
acid group as substituents] and an organic ammonium component. 
A laser welding method comprises irradiating a laser beam in such 
a state that a laser beam transmitting material comprising the 
composition is in contact with a laser beam absorbing material, so 

as to make the laser beam transmit the laser beam transmitting material and absorbed by the laser beam 
absorbing material. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

The laser light transmission nature coloring thermoplastics constituent which comes to contain a JISUAZO 
salt formation color. 
[Claim 2] 

The laser light transmission nature coloring thermoplastics constituent according to claim 1 by which a 
JISUAZO salt formation color is a salt formation color constituted by the anion component obtained from 
JISUAZO acid dye, and the organic ammonium component, and said acid dye is expressed with the 
following formula (1). 
[Formula 1] 



R 1 — N=N-E-N=N-R 2 



.... (1) 

Inside of [type (1), 

E shows the radical expressed with the following type (2), a formula (3), or a formula (4), 

R1 and R2 show independently the pyrazolone radical which it has or it does not have the aryl group which 

it has or it does not have a substituent, or a substituent, respectively, 

Any 1 of E, R1, and R2 or 2 or more have a sulfonic group as a substituent] 

[Formula 2] 



R 3 R 4 




.... (2) 

[ — R3 and R4 show a hydrogen atom, an alkyl group, or a sulfonic group independently among a formula 
(2), respectively.] 
[Formula 3] 
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R 5 R 6 



.... (3) 

[ — R5 and R6 show a hydrogen atom or a sulfonic group independently among a formula (3), respectively.] 
[Formula 4] 




.... (4) 

[ — R15 shows a sulfonic group among a formula (4).] 
[Claim 3] 

The laser light transmission nature coloring thermoplastics constituent according to claim 2 by which the 
organic ammonium component in the above-mentioned JISUAZO salt formation color is expressed with the 
following type (5) or a formula (6). 
[Formula 5] 
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.... (5) 

[ — R7 thru/or R10 show independently the aralkyl radical which it has or it does not have the aryl group 
and substituent which it has or it does not have a hydrogen atom, an alkyl group, a cycloalkyl radical, an 
alkoxyalkyl group, an alkanol radical, and a substituent or the radical expressed with the following type (A) 
among a formula (5), respectively.] 
[Formula 6] 
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[Formula 7] 
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[ — R1 1 thru/or R14 show independently the aryl group which it has or it does not have a hydrogen atom 
or a substituent among a formula (6), respectively.] 
[Claim 4] 

A laser light transmission nature coloring thermoplastics constituent given in claim 1 thru/or any of 3 they 
are. [ whose thermoplastics is polyester resin ] 
[Claim 5] 

A laser light transmission nature coloring thermoplastics constituent given in claim 1 thru/or any of 3 they 
are. [ whose thermoplastics is polypropylene resin ] 
[Claim 6] 

A laser light transmission nature coloring thermoplastics constituent given in claim 1 thru/or any of 5 they 
are. [ which the above-mentioned JISUAZO salt formation color presents yellow, orange, red, blue, or 
purple ] 
[Claim 7] 

A laser light transmission nature coloring thermoplastics constituent given in claim 1 thru/or any of 5 they 
are. [ which presents black ] 
[Claim 8] 

The laser joining approach characterized by carrying out joining of the contact section of said laser light 
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transmission material and laser optical absorption material by irradiating the laser light so that laser light 
may penetrate said laser light transmission material and may be absorbed by said laser optical absorption 
material, after the laser light transmission material which consists of which a laser light transmission nature 
coloring thermoplastics constituent according to claim 1 to 7, and laser optical absorption material have 
contacted. 
[Claim 9] 

The laser joining approach according to claim 8 which is what laser optical absorption material becomes 
from the laser optical absorption nature coloring resin constituent using carbon black as a coloring agent at 
least. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the laser light transmission nature coloring thermoplastics constituent and the 
laser joining approach of coming to contain a JISUAZO salt formation color. 
[Background of the Invention] 
[0002] 

Laser joining of the charge of synthetic-resin lumber can be performed as follows, for example. A laser light 
transmission nature ingredient is used for one member, a laser optical absorption nature ingredient is used 
for the member of another side, and both are made to contact, as shown in drawing 1 . If laser light is 
irradiated towards laser optical absorption material from a laser light transmission material side, the laser 
light which penetrated laser light transmission material will be absorbed by laser optical absorption material, 
and will generate heat With this heat, laser optical absorption material fuses focusing on the part which 
absorbed laser light, laser light transmission material is also fused further, both resin unites, sufficient 
joining reinforcement is obtained after cooling, and laser light transmission material and laser optical 
absorption material are joined firmly. Without contacting the laser light generating section in the part which 
carries out joining as features of laser joining [ which can be welded ] Since it is partial heating, there is 
none of very few [ the thermal effect to a periphery ] problems of mechanical oscillation. It can mention 
not generating dust with the amount of [ with the high joining reinforcement with the high repeatability in 
which joining of a detailed part and the structure is possible which can maintain high airtightness ] welding 
unclear for appearance etc. 
[0003] 

Conventionally, conclusion by the components for conclusion (a bolt, a screw, clip, etc.), adhesion by 
adhesives, oscillating joining, ultrasonic welding, etc. have been used for junction of resin components. 
According to laser joining, easy actuation performs joining certainly, the reinforcement the former and more 
than equivalent is obtained, and since there is also little **, an oscillation and the effect of heat can realize 
laborsaving, amelioration of productivity, reduction of a production cost, etc. for it. Therefore, while it is 
suitable for junction of a functional part, electronic parts, etc. which want to avoid an oscillation and the 
effect of heat in an automobile industry, the electrical and electric equipment, electronic industry, etc., for 
example, it can respond also to junction of the resin components of a complicated configuration. 
[0004] 

The laser joining approach equipped with the process which irradiates laser light so that a focus may agree 
into the part which the opaque member which becomes JP.1 1 -1 70371, A (patent reference 1) from the 
thermoplastic synthetic resin which absorbs laser light as a technique about laser joining, and the 
transparent and colorless member which consists of thermoplastic synthetic resin which makes laser light 
penetrate touch is indicated. However, if it sees from a transparent and colorless member side in this case, 
the part by which joining was carried out becomes that in which a color and smooth nature differ from the 
part by which joining is not carried out, and has the problem of not being good-looking. 
[0005] 

Moreover, in JP,2000-266928,A (patent reference 2) and JP,2002-060644,A (patent reference 3), disazo 
dye is used as a coloring agent of a light filter, respectively. However, these disazo dye has the difficulty of 
being comparatively easy to sublimate coloring matter. Therefore, in case it blends with synthetic resin 
(engineering plastics which serve as a hot process condition especially), it colors and it fabricates, the 
decomposition product of a color will arise and it will tend to cause discoloration and physical-properties 
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lowering. Moreover, translatability-proof and chemical resistance are also inadequate and it is lacking in the 

practicability as molding resin constituents, such as engineering plastics. 

[Patent reference 1] JP,1 1-170371,A 

[Patent reference 2] JP,2000~266928,A 

[Patent reference 3] JP,2002-060644,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0006] 

the place which this invention be perform in view of the above technical problems which consisted in the 
conventional technique , and be make into the object be to offer the laser light transmission nature coloring 
thermoplastics constituent which perform laser joining in the condition that fade [ of the color tone of the 
resin member ] do not arise in the heat treatment process of the preceding paragraph story which perform 
laser joining of a coloring thermoplasticity synthetic resin member , and sublimation of coloring matter do 
not arise on parenchyma , and the laser joining approach . 
[Means for Solving the Problem] 
[0007] 

The laser light transmission nature coloring thermoplastics constituent of this invention which attains the 

above-mentioned object comes to contain a JISUAZO salt formation color. 

[0008] 

The laser light transmission nature coloring thermoplastics constituent of this invention is a salt formation 
color constituted by the anion component obtained from JISUAZO acid dye, and the organic ammonium 
component, and it is desirable that said acid dye is what is expressed with the following type (1). 
[0009] 
[Formula 1] 



R 1 — N=N-E-N=N-R 2 



.... (D 

Inside of [type (1), 

E shows the radical expressed with the following type (2), a formula (3), or a formula (4), 

R1 and R2 show independently the pyrazolone radical which it has or it does not have the aryl group which 

it has or it does not have a substituent, or a substituent, respectively, 

Any 1 of E, R1 , and R2 or 2 or more have a sulfonic group as a substituent.] 

[0010] 

[Formula 2] 



R 3 R 4 




.... (2) 

[ — R3 and R4 show a hydrogen atom, an alkyl group, or a sulfonic group independently among a formula 
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(2X respectively.] 
[0011] 
[Formula 3] 




.... (3) 

[ — R5 and R6 show a hydrogen atom or a sulfonic group independently among a formula (3), respectively.] 

[0012] 

[Formula 4] 







.... (4) 

[ — R15 shows a sulfonic group among a formula (4).] 
[0013] 

Moreover, as for the laser light transmission nature coloring thermoplastics constituent of this invention, it 
is desirable that the organic ammonium component in said JISUAZO salt formation color is what is 
expressed with the following type (5) or a formula (6). 
[0014] 
[Formula 5] 
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10 



N 



+ 
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.... (5) 

[ — R7 thru/or R10 show independently the aralkyl radical which it has or it does not have the aryl group 
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. and substituent which it has or it does not have a hydrogen atom, an alkyl group, a cycloalkyl radical, an 
alkoxyalkyl group, an alkanol radical, and a substituent, or the radical expressed with the following type (A) 
among a formula (5), respectively.] 
[0015] 
[Formula 6] 





.... (A) 
or 

[0016] 
[Formula 7] 




.... (6) 

[ — R1 1 thru/or R14 show independently the aryl group which it has or it does not have a hydrogen atom 

or a substituent among a formula (6), respectively.] 

[0017] 

Moreover, the laser joining approach of this invention is in the condition which the laser light transmission 
material which consists of said which laser light transmission nature coloring thermoplastics constituent, 
and laser optical absorption material contacted, and is characterized by carrying out joining of the contact 
section of said laser light transmission material and laser optical absorption material by irradiating the laser 
light so that laser light may penetrate said laser light transmission material and may be absorbed by said 
laser optical absorption material. 
[Effect of the Invention] 
[0018] 
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The laser light transmission nature coloring thermoplastics constituent of this invention has the high 
permeability of the light of the wavelength applied near [ by the YAG laser ] 1 100nm from near [ by 
semiconductor laser ] 800nm, i.e., laser light, robustness, such as thermal resistance and lightfastness, is 
high, and translatability-proof, chemical resistance, etc. are good and ** also shows a clear hue. The 
coloring thermoplasticity synthetic-resin member by this laser light transmission nature coloring 
thermoplastics constituent can perform laser joining in the condition that fading does not arise to the color 
tone of that resin member in the heat treatment process of the preceding paragraph story which performs 
laser joining, and sublimation of coloring matter does not arise on parenchyma. 
[0019] 

According to the laser joining approach of this invention, joining of the contact section of said laser light 
transmission material and laser optical absorption material can be carried out by irradiating the laser light 
so that laser light may penetrate said laser light transmission material and may be absorbed by said laser 
optical absorption material, after laser light transmission material and laser optical absorption material have 
contacted. The laser light transmission material in this laser joining approach can perform laser joining in 
the condition that fading does not arise to the color tone of that resin member in the heat treatment 
process of the preceding paragraph story which performs laser joining, and sublimation of coloring matter 
does not arise on parenchyma. 
[Best Mode of Carrying Out the Invention] 
[0020] 

The J1SUAZO salt formation color in this invention can be obtained by the salt formation reaction of the 
anion and the organic ammonium ion (for example, cation obtained from primary amine, secondary amine, 
tertiary amine, guanidine, or rosin amines) which are obtained from JISUAZO acid dye. A well-known ionic 
reaction can be used for this salt formation reaction. For example, on the other hand, 2.0 of that color 
thru/or the organic amine component of a 2.3 time mol are dissolved in hydrochloric-acid water, and this 
solution is stirred for several hours and made to distribute underwater the acid-dye component which has 
two sulfonic groups, to be dropped into said dispersion liquid and to react. The JISUAZO salt formation 
color of this invention can be obtained by filtering the reaction mixture, and rinsing and drying a separation 
object. 
[0021] 

The acid dye which obtains the anion component of the JISUAZO salt formation color in this invention 
shall be expressed with the above-mentioned formula (1). In a formula (1), 

E shows the radical expressed with the above-mentioned formula (2), a formula (3), or a formula (4), 
R1 and R2 each become independent, 

it does not have a substituent — or a ring top — a substituent (for example, alkyl group [, for example, 
methyl, — ) Ethyl, propyl, iso propyl, n-butyl, tert-butyl, The carbon numbers 1, such as n-pentyl, iso pentyl, 
hexyl, heptyl, and octyl, thru/or alkyl group [ of 8 ]], Aryl group [, for example, the phenyl group, which it 
does not have or it has a substituent [for example, halogens, such as a carbon number 1 thru/or alkyl of 4, 
and CI, Br,] etc., ] and hydroxyl groups, sulfonic group, carboxyl group, and halogen [, for example, CI, [, 
such as a naphthyl group ] ], such as Br, an alkoxy group (for example, [the carbon numbers 1, such as 
methoxy and ethoxy ** propoxy, thru/or the alkoxy group of 8]), the amino group or a substituent (for 
example, [aryl group [, for example, a phenyl group, which has the anilide radical which it does not have or 
it has], such as halogens, such as a carbon number 1 thru/or alkyl of 4, and CI, Br, a naphthyl group], etc.) 
— or 

it does not have a substituent — or a substituent (for example, alkyl group [, for example, methyl, — ) Ethyl, 
propyl, iso propyl, n-butyl, tert-butyl, The carbon numbers 1, such as n-pentyl, iso pentyl, hexyl, heptyl, and 
octyl, thru/or alkyl group [ of 8 ]], Or it does not have a substituent, substituent [1, for example, a carbon 
number, thru/or 4 Alkyl, Aryl group [, for example, a phenyl group, which has], such as halogens, such as CI 
and Br ] and hydroxyl groups, such as a naphthyl group, a carboxyl group, a sulfonic group, and the 
pyrazolone radical that has a halogen (for example, [the carbon numbers 1, such as] [, such as CI and Br, ] 
or alkoxy group [, for example, methoxy, and ethoxy ** propoxy, thru/or the alkoxy group of 8]) are shown, 
or [ that any 1 of E, R1, and R2 or 2 or more have a sulfonic group as a substituent, and each of that 
sulfonic group is -S03H ] — or you may be the form of salts, such as alkali metal (Li, Na, K, etc.) or 
alkaline earth metal (Mg, calcium. Ba, etc.), (-S03 [alkali metal or alkaline earth metal] etc.). In addition, 
when the anion component of the JISUAZO salt formation color in this invention is expressed using the 
above-mentioned formula (1), one or more sulfonic groups in a formula (1) become -S03- 
[0022] 

In the above-mentioned formula (2), R3 and R4 show a hydrogen atom, an alkyl group (for example, [the 
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carbon numbers 1 f such as methyl, ethyl propyl, iso propyl, n-butyl, tert-butyl, n-pentyl, iso pentyl, hexyl, 

heptyl, and octyl, thru/or the alkyl group of 8]), or a sulfonic group independently, respectively. 

In the above-mentioned formula (3), R5 and R6 show a hydrogen atom or a sulfonic group independently, 

respectively. 

[0023] 

The desirable example of the anion component of the JISUAZO salt formation color in this invention is 

especially shown in a table 1 using the above-mentioned formula (1). However, of course, this invention is 

not limited to these. 

[0024] 

[A table 1] 
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[0025] 

Said JISUAZO salt formation color used for this invention shows hues, such as yellow, orange, red, blue, or 
purple. As a coloring agent of the laser light transmission nature coloring thermoplastics constituent of this 
invention, it is independent about any they are among said JISUAZO salt formation colors which have 
various hues, or two or more of sorts of they can be mixed and used, moreover, except for the visible-ray 
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absQrption range which the JISUAZO salt formation color has with said JISUAZO salt formation color as a 
coloring agent of the laser light transmission nature coloring thermoplastics constituent of this invention — 
or the color which has the absorption range besides the range and has permeability in the wavelength 
region (wavelength of 800nm thru/or 1200nm) of laser light — one sort — or two or more sorts can be 
mixed and it can use. Thus, mixing a color, i.e., by combining each color of yellow and/or red, and other blue 
coloring agents among said JISUAZO salt formation colors, the coloring agent in which various hues, such 
as green (for example, yellow + blue), purple (for example, red + blue), and black (for example, yellow + red 
+ blue), are shown can be obtained, for example. Moreover, the coloring agent in which various hues, such 
as green (for example, blue + yellow), purple (for example, blue + red), and black (for example, blue + yellow 
+ red or purple + yellow), are shown can be obtained by combining said each blue or purple JISUAZO salt 
formation color and the coloring agent of other yellow and/or red. 
[0026] 

The organic ammonium component of the JISUAZO salt formation color in this invention shall be expressed 

with the above-mentioned formula (5) or a formula (6). 

In a formula (5), R7 thru/or R10 each become independent 

Hydrogen atom, 

Alkyl group (for example, the carbon number 1 which may have ramification of methyl, ethyl, n-propyl, iso 
propyl, n-butyl, iso butyl, tert-butyl, n-pentyl, iso pentyl, tert-pentyl, hexyl, heptyl, octyl, nonyl, DESHIRU, 
undecyl, dodecyl, etc. thru/or 12 alkyl groups), 

Cycloalkyl radical (for example, the carbon numbers 3, such as cyclo propyl, cyclopentyl, cyclohexyl, and 
cycloheptyl one, thru/or the cycloalkyl radical of 8, or residue of dihydro horse mackerel ethylamine), 
Alkoxyalkyl group (for example, the carbon numbers 2, such as [methoxy and ethoxy ** propoxy, butoxy, 
pentyloxy, hexyloxy or octyloxy, and ethoxy] namely, methyl and methoxy ethyl, thru/or 20 alkoxyalkyl 
groups), [ [ethoxy, such as methyl, ethyl, propyl, butyl, pentyl, or octyl] ] 

The aryl group which has a substituent [for example, halogens, such as an amino group, a low-grade alkyl 
group (a carbon number 1 thru/or 4), and CI, Br,] or it does not have a substituent (for example, phenyl, 
low-grade alkylation phenyl, halogenation phenyl, naphthyl, amino naphthyl), 

the aralkyl radical (for example, benzyl, alpha-methylbenzyl radical, alpha, and alpha-dimethylbenzyl radical, 
alpha-butyl benzyl, a phenethyl radical, a naphthyl alkyl group (for example, [naphthyl methyl, naphthyl 
ethyl], etc.)) which has a substituent [for example, halogens, such as an amino group, a carbon number 1 or 
an alkyl group of 4, and CI, Br,] or it does not have a substituent — or 
Alkanol radicals (for example, -CH20H, -C2H40H, -C3H60H, etc.) are shown.] 
[0027] 

In a formula (6), independently, or R1 1 thru/or R14 do not have a hydrogen atom or a substituent, it shows 
the aryl group (for example, phenyl, low-grade alkylation phenyl, halogenation phenyl, naphthyl, amino 
naphthyl) which has a substituent [for example, halogens, such as an amino group, a low-grade alkyl group 
(a carbon number 1 thru/or 4), and CI, Br,], respectively. 
[0028] 

The organic ammonium component expressed with the above-mentioned formula (5) and (6) can be 
obtained from an organic amine as shown as the following example. However, of course, this invention is 
not limited to these. 
[0029] 

Namely, hexylamine, pentylamine, an octyl amine, 2-ethylhexylamine, Fatty amines, such as a G (2- 
ethylhexyl) amine and a dodecyl amine; Cyclohexylamine, Alicycle group arnine;3-propoxy propylamine, such 
as G cyclohexylamine and dihydro horse mackerel ethylamine, A G (3-ethoxy propyl) amine, 3-butoxy 
propylamine, Alkoxy alkylamine;alpha-naphthylamines, such as oct oxy-propylamine and 3-(2- 
ethylhexyloxy) propylamine, beta-naphthylamine, 1, 2-naphthylene diamine, 1, 5-naphthylene diamine, 
Naphthyl alkylamine;N-cyclohexyl ethanolamines, such as naphthylamine;1 -naphthyl monomethylamines, 
such as 1 and 8~naphthylene diamine, Alkanol radical content amines, such as N-dodecyl ethanolamine and 
N-dodecyl imino~G ethanol; guanidine (derivative), such as 1 ,3-diphenyIguanidine, 1-o~tolyl guanidine, and 
G o-tolyl guanidine, etc. is mentioned. 
[0030] 

A desirable thing is especially shown in a table 2 among the organic ammonium components expressed with 
the above-mentioned formula (5) or a formula (6). 
[0031] 
[A table 2] 
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[0032] 

As an example of the thermoplastics in the laser light transmission nature coloring thermoplastics 
constituent of this invention, it has laser light transmission nature and the well-known resin currently used 
as the resin used as a dispersant of a pigment, a masterbatch, or support resin of a coloring pellet can be 
mentioned. As the typical example, polyethylene resin, polypropylene resin. Polystyrene resin, poly methyl 
pentene resin, methacrylic resin, acrylic polyamide resin, EVOH (ethylene vinyl alcohol) resin, polycarbonate 
resin, Polyester resin, such as polyethylene terephthalate (PET) and polybutylene terephthalate (PBT), 
Polyamide resin (PA), polyacetal resin, polyvinyl chloride resin, polyvinylidene chloride resin, polyphenylene 
oxide resin, polyphenylene sulfide resin, polyarylate resin, poly allyl compound ape phone resin, a 
fluororesin, a liquid crystal polymer, etc. are mentioned. 
[0033] 

Moreover, two sorts or three sorts or more of copolymer resin of said thermoplastics can be used. For 
example, AS (acrylonitrile-styrene) copolymer resin, the ABS (acrylonitrile-styrene butadiene rubber) 
copolymer resin, the AES (acrylonitrile-EPDM-styrene) copolymer resin, a PA-PBT copolymer, the PET- 
PBT copolymer resin, the PC-PBT copolymer resin, the PC-PA copolymer resin, etc. are mentioned. 
[0034] 

As an example of other thermoplastics, a synthetic wax or a natural wax etc. which uses the 
thermoplastic-elastomer; above-mentioned resin, such as polystyrene system thermoplastic elastomer, 
polyolefine system thermoplastic elastomer, polyurethane system thermoplastic elastomer, and 
thermoplastic elastomer polyester, as a principal component can be mentioned. In addition, especially the 
molecular weight of these thermoplastics is not limited. 
[0035] 

As for the thermoplastics in the laser light transmission nature coloring thermoplastics constituent of this 
invention, it is desirable that they are polyester resin or polypropylene resin. 

As polyester resin, the polyethylene terephthalate resin obtained, for example by the polycondensation 
reaction of a terephthalic acid and ethylene glycol and the polybutyrene terephthalate resin obtained by 
the polycondensation reaction of a terephthalic acid and a butylene glycol can be mentioned. The 
copolymer which permuted a part of terephthalic-acid component (for example, 15-mol % less than [for 
example, 0.5 thru/or 15-mol %], preferably five-mol % less than [for example, 0.5 thru/or five-mol %]) in the 
above-mentioned polyester resin and/or a part of ethylene glycol component (for example, 15-mol % less 
than [for example, 0.5 thru/or 15-mol %], preferably five-mol % less than [for example, 0.5 thru/or five-mol 
%]) as an example of other polyester resin can be mentioned. Moreover, 2 or three or more sorts of 
polyester resin may be mixed. 
[0036] 
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Although a part of terephthalic-acid component is permuted, it is an example, 

Aliphatic series dicarboxylic acid, such as alicyclic dicarboxylic acid; adipic acids, such as aromatic series 
dicarboxylic acid; hexahydro terephthalic acids, such as isophthalic acid, naphthalene dicarboxylic acid, 
diphenyl dicarboxylic acid, difenoxicarboxylic acid, diphenyl ether dicarboxylic acid, and diphenylsulfone 
dicarboxylic acid, and hexahydro isophthalic acid, sebacic acid, and an azelaic acid; one sort of Afunctional 
carboxylic acids, such as a p-beta-hydroxy ethoxy benzoic acid, or two sorts or more can be mentioned. 
[0037] 

Although a part of ethylene glycol component is permuted, as an example, one sort of multifunctional 
compounds, such as glycols, such as trimethylene-glycol, tetramethylene glycol, hexamethylene glycol, 
deca methylene glycol, neopentyl glycol, diethylene-glycol, 1. and 1-cyclohexane dimethylol, 1, 4- 
cyclohexane dimethylol, 2, and 2-screw (4'-beta-hydroxy ethoxy phenyl) propane and a screw (4'-beta- 
hydroxy ethoxy phenyl) sulfonic acid, and these functional derivatives, or two sorts or more can be 
mentioned. Polybutyrene terephthalate resin is desirable for applications, such as electronic parts and 
autoparts. 
[0038] 

As polypropylene resin, the propylene homopolymer and propylene-ethylene block copolymer which are 
generally sold widely, for example, a propylene-ethylene random copolymer, etc. can be mentioned. 
Polypropylene resin is independent, or two sorts or three sorts or more can be mixed and used for it 
[0039] 

The amount of the coloring agent used in the laser light transmission nature coloring thermoplastics 
constituent of this invention can be made into 0.01 thru/or 10 % of the weight as opposed to 
thermoplastics, desirable — 0.1 — or they are 0.1 thru/or 1 % of the weight still more preferably 5% of the 
weight. 
[0040] 

that whose T coloring resin / T non-coloring resin which is a ratio with T non-coloring resin which is the 
permeability of laser light with a wavelength [ in the same non-coloring resin constituent ] of 940nm except 
T coloring resin which is the permeability of laser light with a wavelength [ in the laser light transmission 
nature coloring thermoplastics constituent of this invention ] of 940nm, and not containing a coloring agent 
is 0.5 or more — it can carry out — desirable — 0.7 thru/or 1.1 — it is 0.8 thru/or 1.1 still more 
preferably. 
[0041] 

The laser light transmission nature coloring resin constituent of this invention shall carry out optimum dose 
content of various kinds of reinforcing materials according to an application and the object. This reinforcing 
materials are not limited especially that what is necessary is just what can be used for reinforcement of 
usual synthetic resin. For example, to reinforcement of the resin of which a glass fiber, a carbon fiber, 
other inorganic fibers, organic fiber (aramid, a polyphenylene sulfide, nylon, polyester, liquid crystal polymer, 
etc.), etc. can be used for, and transparency is required, a glass fiber is desirable. The fiber length of the 
glass fiber which can be used suitably is 2 thru/or 15mm, and the diameters of fiber are 1 thru/or 20 
micrometers. There may not be especially a limit about the gestalt of a glass fiber, for example, roving, a 
milled fiber, etc. may be any. One kind is used independently and also these glass fibers can also be used 
combining two or more sorts. As for the content, it is desirable to consider as 5 thru/or 1 20 % of the 
weight to 100 % of the weight of thermoplastics. Less than 5% of the weight of a case, sufficient glass fiber 
reinforcement effectiveness is hard to be acquired, and when it exceeds 120 % of the weight, a moldability 
will tend to fall, desirable — 10 — or they are 20 thru/or 50 % of the weight especially preferably 60% of 
the weight. 
[0042] 

The laser light transmission nature coloring thermoplastics constituent of this invention can also blend 
various additives if needed. As such an additive, an assistant coloring material, a dispersant, a bulking 
agent, a stabilizer, a plasticizer, a modifier, an ultraviolet ray absorbent or light stabilizer, an antioxidant, an 
antistatic agent, lubricant, a release agent, a crystal accelerator, a crystalline-nucleus agent, a flame 
retarder, the elastomer for shock-proof amelioration, etc. are mentioned, for example. 
[0043] 

The laser light transmission nature coloring thermoplastics constituent of this invention is obtained by 
blending a raw material by the combination approach of arbitration. As for these combination components, 
it is usually desirable to make it homogenize as much as possible. All raw materials are made to specifically 
mix and homogenize with mixers, such as a blender, a kneader, a Banbury mixer, a roll, and an extruder, and 
a coloring thermoplastics constituent is obtained. Or after mixing some raw materials with a mixer, the 
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remaining components can be added and it mixes further, can be made to be able to homogenize, and a 
resin constituent can also be obtained. Moreover, after carrying out melting kneading of the raw material by 
which dryblend was carried out beforehand with the heated extruder and homogenizing, it can extrude in 
the shape of a wire, and can also obtain as a resin constituent (coloring pellet) which subsequently cuts to 
the desired die length and makes the shape of a coloring grain. 
[0044] 

Moreover, the masterbatch of the laser light transmission nature coloring thermoplastics constituent of this 
invention is obtained by the approach of arbitration. For example, after mixing powder, or the pellet and 
coloring agent of thermoplastics used as the base of a masterbatch with mixers, such as a tumbler and a 
super mixer, heating fusion can be carried out with an extruder, a batch type kneading machine, or a roll 
type kneading machine, and it can obtain pelletizing or by coarse-grain-izing. Moreover, after adding a 
coloring agent for example, to the thermoplastics for masterbatches which is still in a solution condition 
after composition, a masterbatch can also be obtained except for a solvent. 
[0045] 

The various procedures usually performed can perform shaping of the laser light transmission nature 
coloring thermoplastics constituent of this invention. For example, various kinds of additives can be mixed 
in a suitable mixer the pellet of the thermoplastics which can also carry out using a coloring pellet by 
fabricating with finishing machines, such as an extruder, an injection molding machine, and a roll mill, and 
has transparency or powder, the ground coloring agent, and if needed, and it can also carry out by 
fabricating this mixture using a finishing machine. Moreover, a coloring agent can be added to the monomer 
which contains a suitable polymerization catalyst, for example, this mixture can be used as desired 
thermoplastics by the polymerization, and this can also be fabricated by the suitable approach. As the 
shaping approach, injection molding, extrusion molding, compression molding, foaming, blow molding, a 
vacuum forming, injection blow molding, rotational casting, calender shaping, solution flow casting, etc. can 
also adopt which shaping approach generally performed, for example. With such shaping, the laser light 
transmission material of a configuration can be obtained variously. 
[0046] 

Moreover, the laser light transmission nature coloring thermoplastics constituent of this invention can be 
used as a multicolor coloring agent by mixing with what the laser light transmission nature which can 
perform resin coloring is the coloring agent of good others, and shows various kinds of hues. 
[0047] 

As an example of the coloring agent of others which can perform the aforementioned resin coloring, 
chromatic colors, such as yellow, orange, red, brown, green, blue, and purple, can be shown, and the organic 
dyes and pigments which have laser permeability can be mentioned. There is no definition especially in 
those structures, for example, organic dyes and pigments, such as various dyes and pigments of an 
azomethine system, an anthraquinone system, the Quinacridone system, a dioxazine system, a diketo 
pyrrolo pyrrole system, an anthra pyridone system, an isoindolinone system, an indan SURON system, a 
peri non system, a perylene system, an indigo system, a thioindigo system, a kino FUTARON system, a 
quinoline system, and a triphenyl methane system, are mentioned. 
[0048] 

If the mixed example of a coloring agent is given, an orange laser light transmission nature coloring 
thermoplastics constituent can be obtained by mixing and using the yellow laser light transmission nature 
coloring thermoplastics constituent containing the red coloring agent and said JISUAZO salt formation 
color of the others which have laser light transmission nature, 

A purple laser light transmission nature coloring thermoplastics constituent can be obtained by mixing and 
using the red laser light transmission nature coloring thermoplastics constituent containing the blue 
coloring agent and said JISUAZO salt formation color of the others which have laser light transmission 
nature. 
[0049] 

Moreover, the laser light transmission nature coloring thermoplastics constituent which presents black can 
be obtained by mixing and using said JISUAZO salt formation color of red and yellow, and other blue 
coloring agents which have laser light transmission nature as a coloring agent. As a laser light transmission 
nature coloring thermoplastics constituent of this invention, a black resin constituent is industrially 
important. 
[0050] 

The laser joining approach of this invention is in the condition which the laser light transmission material 
which consists of said laser light transmission nature coloring thermoplastics constituent, and laser optical 
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absorption material contacted, and carries out joining of the contact section of said laser light transmission 
material and laser optical absorption material by irradiating the laser light so that laser light may penetrate 
said laser light transmission material and may be absorbed by said laser optical absorption material. 
[0051] 

As for laser optical absorption material, it is desirable that it is what consists of a laser optical absorption 
nature coloring resin constituent (preferably thermoplastics constituent) which used carbon black at least 
as a black [ a laser optical absorption agent-cum-] coloring agent. As for the carbon black in this case, it is 
desirable to use that whose primary particle diameter is 20 thru/or 30nm. By using such carbon black, the 
laser optical absorption material which absorbs laser light with a high absorption coefficient and by which 
high distribution was carried out can be obtained. 
[0052] 

Moreover, it can also consider as the laser (or laser optical absorption agent-cum-other coloring agents 
were used) optical absorption nature coloring resin constituent using others, a coloring agent, and other 
laser optical absorption agents, without using carbon black. 
[0053] 

The amount of the coloring agent used in such a laser optical absorption nature coloring resin constituent 

can be made into 0.01 thru/or 10 % of the weight as opposed to resin (preferably thermoplastics), and is 

0.05 thru/or 5 % of the weight preferably. Manufacture of laser optical absorption material can be carried 

out like laser light transmission material except containing a laser optical absorption agent. 

[Example] 

[0054] 

Next, although an example is given and this invention is explained concretely, of course, this inventions are 
not these things limited to seeing. In addition, in the following description, the "weight section" is 
abbreviated to the "section/' 
[0055] 

An example 1 thru/or 7 explain the laser light transmission nature coloring thermoplastics constituent 
which used polybutyrene terephthalate resin. As a comparison to them, the example 1 of a comparison 
thru/or 3 are mentioned. Moreover, examples 8 and 9 explain the laser light transmission nature coloring 
thermoplastics constituent which used polypropylene resin. As a comparison to them, the examples 4 and 5 
of a comparison are given. 
[0056] 

The example 1 of manufacture shown in a table 3 thru/or 7 are coloring agents used in each example, and 
the examples 1 and 2 of comparison manufacture are coloring agents used in each example of a 
comparison. The anion component of the acid dye shown in a table 1 is equivalent to the anion component 
of the acid dye about each example of manufacture, and the organic ammonium component shown in a 
table 2 supports the organic amine about each example of manufacture. The salt formation color of the 
each of C.I.ACID BLUE 80 (anthraquinone acid dye), C.I.ACID RED 143 (anthra pyridone acid dye), C.I.ACID 
RED 361 (monoazo acid dye), and C.I.ACID RED 249 (monoazo acid dye) and the organic amine in the 
examples 1 and 2 of comparison manufacture was obtained by the salt formation reaction of each acid dye 
and an organic amine in the example 4 of manufacture, and 5 lists. 
[0057] 

The coloring agent of the examples 1 and 2 of comparison manufacture becomes the example 1 of 

manufacture thru/or 3 lists from an independent salt formation color, and the examples 4 and 5 of 

manufacture are the black coloring agents which blended two or more salt formation colors with the simple 

mixer according to the weight-mix ratio shown in the column of a compounding ratio. 

[0058] 

[A table 3] 
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[0059] 

First, the laser light transmission nature coloring thermoplastics constituent using polybutyrene 
terephthalate resin is explained. 
[0060] 
Example 1 

PBT (polybutyrene terephthalate resin) .... 400g ( goods number by the Mitsubishi engineering-plastics 
company: 5008AS) 

Coloring agent of the example 1 of manufacture .... 0.80g 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, an appearance and 
surface gloss were good and the test piece of uniform red without an irregular color was obtained. 
[0061] 
Example 2 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

Coloring agent of the example 2 of manufacture .... 0.80g 

[0062] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, an appearance and 
surface gloss were good and the test piece of uniform yellow without an irregular color was obtained. 
[0063] 
Example 3 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

Coloring agent of the example 3 of manufacture .... 0.80g 

[0064] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, an appearance and 
surface gloss were good and the test piece of uniform red without an irregular color was obtained. 
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[0065] 
Example 4 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

Coloring agent of the example 4 of manufacture .... 2.40g 

[0066] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C f an appearance and 
surface gloss were good and the uniform black test piece without an irregular color was obtained. 
[0067] 
Example 5 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

Coloring agent of the example 5 of manufacture .... 2.40g 

[0068] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, an appearance and 
surface gloss were good and the uniform black test piece without an irregular color was obtained. 
[0069] 
Example 6 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

Coloring agent of the example 6 of manufacture .... 1.20g 

[0070] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si~50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, an appearance and 
surface gloss were good and the uniform dark blue test piece without an irregular color was obtained. 
[0071] 
Example 7 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

Coloring agent of the example 7 of manufacture .... 2.40g 

[0072] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, an appearance and 
surface gloss were good and the uniform black test piece without an irregular color was obtained. 
[0073] 

The example 1 of a comparison 

PBT .... 400g( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

Coloring agent of the example 1 of comparison manufacture .... 0.80g 

[0074] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, the red test piece was 
obtained. 
[0075] 

The example 2 of a comparison 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

C. I.Pigment Red 144 (disazo pigment)....0.80g 

[0076] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
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machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, the test piece of red with 
bad dispersibility was obtained. 
[0077] 

The example 3 of a comparison 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: 5008AS) 

C. I.Pigment Yellow 93 (disazo pigment)....0.80g 

[0078] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, the yellow test piece was 
obtained. 
[0079] 

Next the laser light transmission nature coloring thermoplastics constituent using polypropylene resin is 

explained. 

[0080] 

Example 8 

GF-PP (fiber consolidation polypropylene resin) .... 400g (Japan Polychem goods number HG30U) 

Coloring agent of the example 1 of manufacture .... 0.80g 

[0081] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 220 degrees C, and the die temperature of 40 degrees C t an appearance and 
surface gloss were good and the test piece of uniform red without an irregular color was obtained. 
[0082] 
Example 9 

GF-PP .... 400g (Japan Polychem goods number: HG30U) 
Coloring agent of the example 2 of manufacture .... 0.80g 
[0083] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 220 degrees C, and the die temperature of 40 degrees C, an appearance and 
surface gloss were good and the test piece of uniform yellow without an irregular color was obtained. 
[0084] 

The example 4 of a comparison 

GF-PP .... 400g (Japan Polychem goods number HG30U) 

C. I.Pigment Yellow 147 (anthraquinone system pigment).. ..0.80g 

[0085] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 220 degrees C, and the die temperature of 40 degrees C, the yellow test piece was 
obtained. 
[0086] 

The example 5 of a comparison 

GF-PP .... 400g (Japan Polychem goods number HG30U) 

Coloring agent of the example 2 of comparison manufacture .... 0.80g 

[0087] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 220 degrees C, and the die temperature of 40 degrees C, the red test piece was 
obtained. 
[0088] 
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Physjcal-properties <assessment BR> [0089] 

Physical-properties assessment was performed by the following approach about the non-colored 
polybutyrene-terephthalate-resin (PBT) test piece and fiber consolidation polypropylene resin (PP) test 
piece which were fabricated like the laser light transmission nature coloring thermoplastics constituent and 
list which were obtained by the example 1 of a comparison thru/or 5 in an example 1 thru/or 9 lists. The 
result is shown in the after-mentioned table 4 and a table 5. 
[0090] 

(1) Transmissometry 

Each test piece was set to the spectrophotometer ( goods number by Jasco Corp.: V-570 mold), and the 
thickness in the test piece 10 of test piece: drawing 1 measured permeability for the part which is 1.5mm 
the wavelength range lambda= 400 thru/or in 1200nm. The permeability of semiconductor laser light with a 
wavelength [ about each test piece ] of 940nm was shown in tables 4 and 5. 
[0091] 

(2) A sublimability-proof trial and assessment 

The white PET (polybutylene terephthalate) film was stuck on the test piece, it was put into oven and it 
was left at 160 degrees C for 3 hours, and it stuck on the transparent and colorless sheet for OHP 
(overhead projector) so that a PET film might be removed and it might be easy to observe it from a test 
piece after that 
[0092] 

If coloring matter had not shifted to a PET film, it was judged that there was sublimability-proof. 
[0093] 

(3) A heat resistance test and assessment 

After the mixture of a compound usually performed the shot in the above-mentioned example 1 thru/or 9 
lists in the example 1 of a comparison thru/or injection molding of 5, in the case of polybutyrene 
terephthalate resin, it was among [ cylinder ] 260 degrees C of cylinder temperatures about the remaining 
mixture, and the case of polypropylene resin made it pile up for 15 minutes within a 220-degree C cylinder, 
injection molding was performed after that, and the test piece was obtained. 
[0094] 

If change in color of the hue of the test piece which was made to pile up within a cylinder for 15 minutes, 
and was obtained was not progressing compared with the hue of the test piece usually obtained at the 
shot, it was judged as the thing with thermal resistance. 
[0095] 

(4) Production of a laser optical absorption sex-test piece and the laser joining trial for a laser joining trial 
The laser optical absorption sex-test piece (laser optical absorption material) using polybutyrene 
terephthalate resin was produced as follows. 

PBT .... 400g ( goods number by the Mitsubishi engineering-plastics company: goods number : 5008AS) 

Carbon black .... 2.00g 

[0096] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si~50) by the approach usual with the 
cylinder temperature of 260 degrees C, and the die temperature of 80 degrees C, an appearance and 
surface gloss were good and the uniform black laser optical absorption sex-test piece (PBT) without an 
irregular color was obtained. 
[0097] 

Moreover, the laser optical absorption sex-test piece using fiber consolidation polypropylene resin was 
produced as follows. 

GF-PP .... 400g (Japan Polychem goods number: HG30U) 

Carbon black .... 0.80g 

[0098] 

The above-mentioned compound was put into the tumbler made from stainless steel, and churning mixing 
was carried out for 1 hour. When the obtained mixture was injection molded using the injection molding 
machine ( goods number by Toyo Machinery & Metals Co., Ltd.: Si-50) by the approach usual with the 
cylinder temperature of 220 degrees C, and the die temperature of 40 degrees C, an appearance and 
surface gloss were good and the uniform black laser optical absorption sex-test piece (PP) without an 
irregular color was obtained. 
[0099] 
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it is shown in drawing 1 (side elevation) and drawing 2 (perspective view) — as — an example 1 thru/or 7 
and the example 1 of a comparison thru/or each test piece 10 of 3 and laser optical absorption sex-test 
piece (PBT) 12 list — an example 8 thru/or 9 and the example 4 of a comparison thru/or each test piece 
10 of 5 and laser optical absorption sex-test piece (PP)12[ — all Parts with a 18mm[ 20mm by ] x 
thickness of 1.5mm were made to contact respectively, and 3mm[ in 18mm/ 60mm by / x thickness ] 
(20mm part long is 1.5mm in thickness)] was piled up. 
[0100] 

diode laser [of the upper part [ in / to the part on which you made it put each other / drawing of a test 
piece 10 ] to output 30W — it was irradiated, scanning the laser beam 14 by wavelength:940nm 
continuous] (fine device company make) in a longitudinal direction (direction vertical to the flat surface of 
drawing 1 ) by scan speed 750 mm/min. 
[0101] 

The laser optical absorption sex-test piece 12 will fuse focusing on the part which the laser optical 
absorption sex-test piece 12 generated heat when laser light penetrated the test piece 10 and it was 
absorbed by the laser optical absorption sex-test piece 12, and absorbed laser light with this heat, a test 
piece 10 will also be fused further, both resin will unite, and both will be joined by cooling. 16 in drawing 2 
shows a part for a welding. 
[0102] 

(5) Test for tensile strength 

To the joining object obtained above (4), according to JISK 71 13-1995, the tension test was performed to 
,the test piece 10 and laser optical absorption sex-test piece 12 side by test period 10 mm/min in the 
lengthwise direction (longitudinal direction in drawing 1 ), and **** joining reinforcement was measured with 
the tension tester (AG[ by Shimadzu Corp. ]- 50 kNE). 
[0103] 

The example and the example of a comparison for polybutyrene terephthalate resin 
[A table 4] 
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[0104] 

The example and the example of a comparison for polypropylene resin 
[A table 5] 
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[Brief Description of the Drawings] 
[0105] 

[Drawing 1] It is the side elevation of a laser joining trial. 
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[Drawing 2] It is the perspective view of a laser joining trial. 

[Description of Notations] 

[0106] 

10 Test Piece 

12 Laser Optical Absorption Sex-Test Piece 

14 Laser Beam 

1 6 A Part for Welding 

[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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[Drawing 1] 
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[Translation done.] 
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